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ABSTRACT 

Joyce P. McJunkin 

Winter Fresh Vegetable Farming in Florida; 
Its Acreage Patterns and Marketing Flows 

Florida Atlantic University 

Master of Ar ts 

1978 

Florida is the major supplier of winter vegetables in the United States. 

This dominance is examined historically and geographically during the 

t ime span 1937-1974 to determine the reasons, causes, and extent of this 

dominance. The gravity model is used to analyze the significance of the 

major markets to the Florida supply and the significance of the Florida 

supply to the markets. Distance and size of the market were found to be 

strongly related to flows from Florida. The greater stability of the 

larger northeastern markets was considered in relation to several socio-

economic characteristics . Intra-state measures of market and physic~l 

losses , produc t ion totals, county acreages , and regional shifts of crop 

emphasis are examined geographically. It was found that Florida acreage 

to t als increased over time as did relative production and that there was 

a southern production shift. Beans showed the greatest county stab i lity 

and cucumbers the least . 
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CHAPTER I 

FRESH MARKET VEGETABLE FARMING 

Fresh market vegetable farming has a combination of characteris

tics which makes it a unique form of crop ·agriculture. The short-term 

nature of the crop from planting to harves~ing, the intensive cultiva

tion practices necessary, the use of temporary labor for a short harvest 

season, and the perishable nature of the product all contribute to make 

the fresh vegetable farming industry unique. Production and transporta

tion costs are high because of the costly inputs that are required. 

Despite great inherent risks in a capital intensive enterprise, impres

sive returns for success make this specialized agriculture attractive to 

farmers. 

Flexibility not commonly available to other crop agriculturalists 

permits the fresh vegetable farmer a potentially greater relative profit 

as well as reduces the possibility of a greater relative loss if poor 

judgement and bad luck prevail. Growing seasons for produce average 

about two to three months in the field. Such a short period from plant

ing to harvest allows for more than one crop in most winter vegetable 

producing areas. Several alternatives are presented to the farmer 

including replanting if the first crop fails, switching to a different 

crop for a second harvest, or if conditions dictate, not planting another 

crop at all. This ability to recoup if the first harvest is a loss is 

a unique advantage for the vegetable crop farmer and contributes to the 

unusual character of fresh vegetable farming. 

1 
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Improved agricultural techniques have permitted higher yields 

on less land. Vegetable crops require considerable water, fertilizing 

additives, and insecticides, but only at specific times during their 

growth period. Through research and experimentation on vegetable crop 

production, new higher yield strains, more resistant to disease and 

weather stresses, have been developed and more advantageous routines for 

additives have been found. The competition for land near urban areas, 

a common site for vegetable farms, is pro!lressively squeezing farms onto 

smaller plots. Ability to increase yields has almost become a necessity 

under these circumstances. 

Labor scarcity is a growing problem within the industry. The 

vegetable farmer requires a large labor force only for crop harvesting. 

Despite the fact that machinery is used for most other crop requirements 

such as plowing, planting, fertilizing, and in cases where it is neces

sary, irrigating, a large labor force is still essential. Although some 

vegetables are amenable to machine harvesting, such as green beans and 

corn, most are not. 

on the same plant. 

Most vegetable crops have fruit of varying ripeness 

Modern technology has not yet developed a harvester 

sophisticated enough to sense which vegetables to pick and which to leave 

on the plant for later picking. Today, in Florida, snap beans are machine 

harvested almost totally by reaping all beans from the plants at once. 

The bean plant is thus destroyed after one harvesting where multiple 

harvests from the same crop was the rule when hand picking was used. 

Crops such as tomatoes, cabbage, and green peppers still require an 

experienced labor force for an efficient harvest. Demand for large 

numbers of temporary l a bar has traditi ana lly been fi 11 ed by migrants who 

follow the harvest seasons of the country. Their numbers are presently 
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diminishing, leaving farmers with a choice of paying higher wages, 

looking toward mechanical harvest, decreasing production, or getting 

out of the business. 

All of the difficulties are compounded when the product has only 

a short advantageous market period. Good timing is essential when only 

a few weeks, at the most, is the leeway between harvests from different 

regions of the country. When only a short time period separates har

vests from different market supply region~, unseasonable weather condi

tions in one region may cause deliveries to arrive at the marketplace 

simultaneously and oversupply a limited market. Such a market glut 

of vegetables can drive prices down so far that disastrous economic 

losses are inflicted on producers. Compounding the intensely competi

tive nature of the marketplace is the availability of processed forms 

of many of the fresh vegetables. Canned, frozen, and freeze-dried forms 

are ever-increasing competitors for the consumer•s vegetable dollar. 

However, despite this increase in convenience food forms, fresh vege

tables remain a significant item on the U.S. dinner table. 

Because of the limited growing season near high demand areas, a 

few climatically favorable regions have specialized in fall, winter, and 

spring production of fresh vegetables. Major U.S. production regions 

are California, Florida, Texas, and Arizona. Mexico is the major foreign 

producer of fresh vegetables for the U.S. market. On a yearly basis, 

California supplies more fresh vegetables for the major U.S. and Canadian 

markets than any of the others, approximately one-third in 1969 (Jumper 

1969a: 3). On a seasonal basis, Florida leads in fresh vegetable 

production from December through April (Jumper 1969b: 315). Yet little 

is known about the general locational stability or dynamics of fresh 
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vegetable production patterns in Florida. In addition, the changing 

absolute and relative importance of the major markets for these fresh 

vegetables has not been systematically analyzed. 

In order to examine these topics and to focus this study, four 

specific objectives were established: 1) to determine the acreage 

patterns of cool-season vegetables for Florida and trace the historical 

development of that pattern, 2) to analyze a select, representative 

group of vegetables on an individual basis by counties over time in . 
order to consider stability and relative acreage patterns, 3) to deter

mine what factors influence the relative importance of Florida vegetables 

to markets over time, and 4) to determine the importance of individual 

markets to Florida•s commercial cool-season vegetable industry over time. 

Specialization, Stability, and Concentration 

Regions of specialization in vegetable agriculture distant from 

the major markets have developed primarily because of advances in trans-

portation methods and refrigeration technology. These advancements 

have permitted farmers to grow particular crops in the most favorable 

climates and then ship their production knowing that they will arrive 

in salable condition whether the markets are nearby or thousands of 

miles away. This mobility has made it possible to satisfy the consumer•s 

year-round demand for fresh vegetables and has provided him with quality 

as well as variety in that supply. 

Jumper (1969b) has developed the concepts of specialization and 

the outgrowth of specialization, interregional dependency in the fresh 

vegetable industry. Regions of specialization are exemplified by Florida 

and southern Texas which are able to produce throughout the year because 
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of favorable weather conditions, but which specialize in cool-season 

production because of their unique market advantage. While more northern 

producers are unable to grow vegetables because of freezing weather, 

Florida and southern Texas have the capabilities and therefore fill the 

demand. During the warmer months, however, both regions are generally 

unable to compete with producing areas closer to the large urban markets. 

During summer months, northern vegetable farming regions benefit from 

lower transport costs and less time enroute. New Jersey, New York, . . 
Pennsylvania, and Ohio are the major fresh vegetable suppliers to the 

eastern urban markets during the summer. Throughout the year demand 

is filled by various regions depending on the seasonal capabilities of 

the regions and their proximity to individual market areas. 

Stability of the regional pattern of fresh vegetable farming is 

closely correlated with distance and climatic factors. Those areas 

closest to major markets are relatively stable. The perishable nature 

of fresh vegetables requires that they be as near the market as possible 

and the advantage of low transportation costs through the summer months 

gives these nearby producers a market advantage. Regions with frost

free winter months have also been found to be stable because of their 

climatic advantage for winter production. Instability has been evident 

in "linkage" 1 or intermediate areas such as Georgia and southern South 

Carolina which are situated between major summer and winter producing 

areas supplying the eastern markets. "Re 1 ati ve market proximity, the 

1"'/egetable districts situated betv.1een the major markets and the 
fixed producing areas may be thought of as 'linkage' areas" (Jumper 
1969b: 318). Fixed was defined in reference to stability in location of 
a vegetable producing region (Jumper 1969b: 316). 
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average date of the last killing frost in the spring, and access to good 

transportation facilities are the most important factors in determining 

the locations of intermediate producing areas " (Jumper 1969b: 315). 

The short, profitable season for sales at the markets may be only a few 

days for these intermediate producers. In the spring, as the line of 

last killing frosts moves northward, planting begins; marketing must 

take place when few other regions can compete and thus timing is criti

cal. A glut at the marketplace when two r~gions deliver vegetables at 

the same time may prove economically disastrous to the farmers. This 

difficult timing problem was found to render these intermediate produc

tion areas unstable because of greater economic risks to the farmers 

(Jumper (1969b: 316). 

Concentration of economic activity of all types in attractive 

climatic regions of the developed world is becoming a major problem for 

the fresh vegetable farmer. Increased locational mobility within all 

sectors of a developed country's economy has intensified a difficult 

problem for the vegetable farmer: land use competition. Favorable 

climatic regions for the winter fresh vegetable industry are also pre

ferred sites for a country's population. Warm winter months attract 

elderly citizens interested in a comfortable retirement site as well as 

others interested in outdoor leisure time activities. Industry is also 

attracted to areas with pleasant climates because of the growing labor 

pool and, in the case of the service sector, the proximity of the con

sumer. Chisholm (1962) presented this concept of regional concentration 

using southern California and Florida as his examples of the continuing 

concentration of population, manufacturing and service industries, and 

agriculture. In considering this, it may be inferred from past 
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agricultural land use studies (Jumper 1969a; Gregor 1963, 1957; Durand 

1963; Krueger 1959; Griffin 1958) that agriculture will usually be unable 

to successfully compete for use of prime land in a growing urban area 

with more intensive land uses such as manufacturing, retail establish-

ments, or housing which will bring higher returns on the land. Southern 

California and Florida fresh vegetable farmers are presently being con-

fronted with this pressure from competitive land uses. The problem is 

not likely to be resolved completely; although, input intensification . 
on the best available agricultural land is one adjustment being made 

to the forced decrease in available land to the fresh vegetable farmer. 

A Historical Overview of Truck Farming in the U.S. 

Truck farming2 and the early dominant form, market gardening, 

first became a significant agricultural feature of the U.S. in the early 

nineteenth century. Demand for fresh vegetables was traditionally met 

from individual dooryard gardens. However, commodities such as grain, 

beef, and pork were often supplied from commercial producers. With the 

opening of the Erie Canal in 1825, pork, beef, and wool along with grain 

from more distant western suppliers began competing with local eastern 

producers in the growing U.S. urban market of the northeast (Jumper 

1969b: 308). Eastern farmers resorted to more perishable commodities 

not transportable at the time from the west. Nevertheless, most commer

cial fresh vegetable production was directed toward the wealthy consumer 

2Truck farming is here defined as vegetable farming on relatively 
large acreages, specializing in a limited variety of vegetables, and 
generally located some distance from the markets. Market gardens consist 
of small intensively cultivated plots producing a wide variety of vege
tables and commonly found in the immediate environs of large cities 
(Jumper 1969b: 311). 
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and those with little time to raise their own vegetables. 

In the mid-nineteenth century an increased demand for commercially 

· grown vegetables resulted from higher real wages and the greater number 

of women and children working in industry. With less time to garden 

and rnore money to spend, more vegetables and other food commodities 

such as chickens and milk were purchased. Potatoes, onions, and other 

preservables were also bought and stored for winter use. Household 

storage space decreased however, as conge~tion increased within the 

cities and multiple family dwelling units became more common. Less room 

to store winter vegetables increased demand for fresh winter produce 

supplied by commercial farming. 

Year-round regional fresh vegetable farming distance from the 

northern urban markets developed after the Civil War. By the end of 

the war increased incomes in the northern urban areas stimulated demand 

for fresh vegetables during the winter months. Nevertheless, hot house 

vegetables produced by local farmers in the north were too expensive for 

the growing middle class and remained luxuries affordable only by the 

wealthy. In order to meet this growing demar.d for fresh winter vege

tables in the north, southern farmers turned to vegetable production. 

In the period just prior to 1885 fast clipper ships were utilized to 

transport perishables up the coast from Florida, Georgia, and North 

and South Carolina to the northeast (Jumper 1969b: 309). By 1890 there 

was an adequate railway system throughout most of the country and 

refrige1ated railroad cars were running fresh produce from the south 

into New York, Boston, and other northeastern cities. 

Per capita consumption of vegetables was again significantly in

creased with the discovery of the benefits of vitamins during World 
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War I and with changing fashion trends toward slimmer figures (cf. 

Jumper 1969b: 310). Both factors encouraged a greater proportion of 

low starch fresh vegetables in the diet. 

Decreasing per capita consumption of fresh vegetables began in 

the early 1940s, primarily because of the convenience of processed 

foods. The introduction and continued popularity of processed vegetables 

affected the distribution of production for individual vegetables. 

Processing has sustained potato production, a commodity losing popular-, . 
ity as a fresh vegetable for the household kitchen; whereas it has had 

little affect upon consumption of fresh tomatoes, a vegetable difficult 

to process in a fresh-like form. The growing of vegetables for com

mercial canning and freezing has meant that seasonality of production 

has diminished in importance because of the storable nature of processed 

foods. Thus, production for food processors has stabilized in areas 

where total costs are lowest. Still, there is considerable demand for 

a supply of fresh vegetables throughout the year and the overall loca-

tion of production is necessarily where this year-round supply may be 

maintained. Florida is distinctly in a favored climatic region for 

cool-season production. 

Location Factors 

The location of vegetable crops is influenced by several key 

factors: physical, biological, social, and economic (Greene, et al. 

1969: 4). In these terms, marginal farming operations may be influenced 

positively or negatively by comparatively small fluctuations in the 

basic factors which determine the success or failure of a particular 

enterprise. Larger, more stable endeavors tend to be less affected by 
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small changes in the environment in which the farmer works. Florida's 

situation today is evolving from small scale, marginally viable fresh 

vegetable farmers, once typical for the industry, to larger and often 

vertically integrated farming enterprises now producing the major portion 

of the supply. Thus Florida provides a good example of what is happening 

to the vegetable industry nationwide. 

The most important aspect of the physical factor for the cool

season fresh vegetable industry has been Slimate. Florida's mild winters, 

particularly in the southern portion of the peninsula, are uniquely 

suitable for winter months production of vegetables. The high concen

tration of winter vegetable production in the southern portion of the 

state is directly attributable to this factor. Southeastern Florida's 

growing season is 310 to 365 days per year (Greene, et al. 1969: 6). 

Whereas spring and fall market vegetable production tends to be concen

trated in central and northern Florida where frost danger is more likely, 

the peak production season, winter, has farming concentrated in the 

southern portion of the peninsula. 

Soil quality is not a major locational factor for general vege

table farming, although root crops are not found in rocky ground because 

of the vegetable damage engendered. The most dramatic example of the 

emphasis on climate and the relative unimportance of soil characteris

tics is the Homestead rockland region, located in southeastern Dade 

County. Here tomatoes and other truck crops are grown on land culti

vated by rock crushing machines which pulverize the rock enough to allow 

the planting of crops. Nutrients are applied artificially. Generally, 

however, the soils of the state are sandy and the relief is low. Drain

age problems are common on this low relief and a large portion of the 
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canalization, ditching and dyking in Florida is for drainage. Florida 

ranks ninth in the nation in total irrigation of general cropland and 

sixth in acreage of sprinkler irrigation (Smerdon 1973: 24). Most 

vegetable production is under some form of irrigation. The most severe 

drainage problems occur in the peat and muck soils of the Everglades 

where the highest concentration of vegetable acreage is located. This 

concentration is due not only to the rich soils but also the combined 

physical attributes of the region. 3 Today ;a two-way water control system, . 
one which can drain as well as irrigate, in this area has almost totally 

alleviated this problem. The intense truck farming practiced in western 

Palm Beach County was not possible before the drainage system was employed 

(cf. Johnston 1975). For vegetable crops, canal and ditch irrigation 

are most commonly used although some sprinkling systems are found in 

operation. Pumps to move water play a double role; either pumping water 

onto land during a dry spell or off of the land during a rainy period. 

Vegetable crops are able to withstand droughty conditions for a much 

longer period than overly wet conditions which must be remedied within 

a matter of hours . Peninsular Florida receives from fifty to sixty 

inches of rainfall per year, mostly in the summer season which extends 

from about June through September or early October. About sixty percent 

of the annual rainfall falls during the wet season in the southern and 

3Those attributes also include a mild climate, a well-developed 
regional water control system, large land holdings which promote effi
cient development of the farming interests, and complementary develop
ment of agriculture and agricultural infrastructure such as transpor
tation routes and scientific and technical state resea rch stations 
involved in strain improvement and providing technical assistance. 
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central portions of the peninsula. About fifty-five percent of the 

rainfall of the northern peninsula area, and forty-five pe·rcent of the 

rainfall for western Florida is likewise accumulated during the wet 

summer (Greene, et al. 1969: 7-8). This concentration of rainfall in 

the summer months permits better control of water to the crops and there

fore a potentially higher quality product. Summer rainfall stored in 

ground water, Lake Okeechobee, and the Everglades is then carefully meted 

out through the dry winter growing period pt appropriate levels for 

good crop production. 

Warm climates are conducive to insect and disease infestations, 

an ongoing problem for the vegetable farmer in Florida. Florida Agri

cultural Experiment Stations invest considerable resources into producing 

resistant varieties of vegetables for the Florida environment. The 

success of the sweet corn crop now being produced, primarily in western 

Palm Beach County, has partly been due to control of the corn earworm, 

a persistent pest until only a few years ago (Greene, et al. 1969: 11). 

Although physical factors are generally the most significant 

locational determinants for cool-season vegetable production in Florida, 

population size, market demand, transportation facilities, and labor and 

capital availability are also significant (Greene, et al. 1969: 11). 

Their degree of influence on location has fluctuated over time, one 

factor gaining or losing relative significdnce as technology and cultural 

changes foster nev1 patterns of activity. 

The population of the state is very unevenly distributed, with 

Broward, Dade, Duval, Hillsborough, and Pinellas counties containing 

over fifty percent of the state population in 1970 (Marth and Marth 

1975: 102). Thirty-seven percent of the population was in southern 
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Florida (ten counties), thirty-nine percent in central Florida (twenty-

one counties), fourteen percent in twenty-one counties of northeastern 

Florida, and in northwestern Florida ten percent of the population 

(fifteen counties) (Marth and Marth 1975: 102). The tremendous popula-

tion growth seen in southeastern Florida since the 1950s has drastically 

displaced vegetable farming in Broward County and has also dramatically 

changed the location of farms in Dade and Palm Beach counties (Jumper 

1965: 29, 1969a: 8). The movement by far~ers away from highly valued . 
coastal sites has been due in great part to population pressures. 

Historically, transportation was a significant problem for fresh 

vegetable farmers. At first, access to transportation lines from the 

farmsite was a major locational factor. However with improved roads and 

highway vehicles the importance of this aspect diminished. Many of the 

agricultural communities began as shipping stations for the railroads. 

Deerfield was a tank station for the Florida East Coast Railroad before 

it became a rich vegetable center in the 1930s, Colahatchee (now part of 

northern Fort Lauderdale), was a well-known shipping point for surround-

ing vegetable producers through the 1940s, Davie was able to transport 

its crop production via canals eastward to Fort Lauderdale and then onto 

the railroad system (Brogdon 1940: 82-86), and Dania, which specialized 

in tomatoes and cabbage in the 1930s and 1940s was first established as 

a land development by the Florida East Coast Railroad (Miner 1936: 14). 

Today railroad shipment is still significant, but from year to year trucks 

have been transporting a greater percentage of the total production. 

Labor difficulties have been held attributable for some farm 

failures within the state. Just prior to World War II, industry and 

the armed services had attracted enough workers from agricultural labor 
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that farmers were petitioning the U.S. Government to import laborers 

from outside the country for seasonal harvest i ng work. Bahamans, locally 

known as Nassaus, as well as Jamaicans and other Caribbean islanders were 

imported for seasonal work. Today as much harvesting as possible is 

done mechanically but skilled labor is still significant. 4 Labor costs 

have increased. For example, housing facilities for seasonal harves-

ters are now government regulated, raising the laborer•s living condi-

tions and thus his cost to the employer. : The 1970s have also seen the 

introduction of union pressure for migrant labor organization; if sue-

cessful this will also increase labor costs. 

As in most business enterprises, loans are often necessary to 

maintain the endeavor through difficult periods. Not only market and 

labor difficulties but also weather problems may prevent expected profits 

from accruing. When the overall economic environment is such that loans 

are difficult to acquire, vegetable farmers unable to carry themselves 

may be forced out of business. The farm may cease activity, change 

hands, or be incorporated into a larger, more successful farming enter-

prise. 

Competition is another determinant of the pattern or at least the 

number of active vegetable farms. There is more severe competition 

within some crops than within others. The Florida vegetables with the 

4A 1968 Institute of Food and Agricultural Sciences publication 
of the University of Florida reported five thousand fewer vegetable 
pickers at peak season than at the same time the previous year. The 
decrease was reportedly attributable to reduced acreages of vine-ripened 
tomatoes and strawberries and to the increasing use of machinery for 
bean harvesting. One bean harvester replaces about one hundred hand 
pickers. Florida had at least forty-nine mechanical harvesters in 
operation duri ng the 1966-67 season (Dare Report No. 4 1968: 18). 
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least competition from other areas are snap beans, cucumbers, and radishes 

(Spurlock 1963: 98). Green peppers and sweet corn receive most of their 

competition at the two seasonal extremes. Tomatoes have competition 

throughout their season from both domestic and imported producers 

(Spurlock 1963: 98). The region that can produce vegetables at a time 

of little competition from other production regions certainly has an 

advantage. 

This complicated mixture of factor~ along with the farmer's and 

consumer's perception of what is in demand has influenced the patterns 

of Florida's vegetable acreage. With the introduction of better tasting 

and better looking processed vegetables which are easy to prepare, the 

fresh counterpart becomes less appealing. This, along with individual 

yearly problems such as bad weather conditions and increasing costs of 

almost all inputs has encouraged many fresh vegetable producers to sell 

their fields to the real estate speculators and find other sources of 

income. 

From this brief examination of the fresh vegetable production 

industry it is clear that many factors can influence the spatial patterns 

of production. In Chapter II a detailed historical and spatial analysis 

of Florida's fresh vegetable industry is undertaken. Specific vegetables 

are examined and the dynamics of their patterns identified~ In Chapter 

III attention is focused on the marketing patterns of Florida fresh 

vegetables. The significance of Florida production to individual markets 

and the significance of these individual markets to the Florida fresh 

vegetable industry is evaluated. 



CHAPTER II 

ACREAGE PATTERNS IN FLORIDA 

Spatial changes in agricultural acreages over time reflect the 

farmer•s eternal search for the ideal location for his crops. At the 

least, he attempts to minimize his risks bY searching out the best soils 

in the best climatic regions in relation to potential markets. Stability 

in acreage patterns indicates some degree of contentment (or resignation 

to) that particular physical and economic environment. Increased 

acreages in a region generally signify an attractive environment while 

regional acreage decreases would indicate poor conditions for agricul

ture, at least in its traditional form. Intensification may account 

for decreased acreages but an examination of other data, e.g., yields, 

will reveal those anomalies. 

Available Data 

Almost all of the statistical data were obtained directly or 

derived from the Florida Crop and Livestock Reporting Service•s annual 

vegetable summaries. This series gave the most thorough data on indi

vidual counties, and therefore was useful in studying shifting intra

state patterns. The time period from the 1937-38 season to 1965-66 was 

chosen because internally consistent county acreage information was 

available only for this period. The analysis focused on periods spaced 

at seven-year intervals within this twenty-eight year span. Where data 

16 
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from an earlier or a more current period were available, they were 

utilized. Acreage harvested data5 were used for the correlation study 

because of their availability for individual counties and the lack of 

consistent county information on the acreage planted through the study 

period. Discrepancies between planted and harvested acreages were not 

so great as to give a grossly inaccurate picture of any time period. 

State totals of planted acreage, yield, and production of value6 were 

also utilized. Of the thirteen vegetables listed in the vegetable 
' . 

summaries for the fall-winter-spring season, the top seven in acres 

harvested over the three decades were selected for detailed analysis 

(Table 1). From 1960 through 1974 these seven vegetables have represented 

approximately three-quarters of the planted commercial vegetable acreage 

and about four-fifths of the crop value of Florida commercial vegetables 

(Florida Vegetable Crops 1961 and Florida Agricultural Statistics 1962). 

Figure 1 shows the representative nature of the chosen vegetables. 

A simple comparison technique was used to analyze the similarity and 

covariance of these curves. Each change in the total listed vegetable 

acreages was compared with the acreage totals for the list of selected 

vegetables. The score was considered positive if both lists changed in 

5Acreage harvested is defined as "acreage harvested or partially 
harvested plus any additional acreage which reached maturity, but was 
not harvested due to labor shortages, low prices or other economic 
conditions. Acreage lost before or at maturity through natural causes 
is not included in the acreage for harvest" (Florida Crop and Livestock 
Reporting Service 1966: ii). 

6"Yield is the average production of merchantable quality pro
duced per acre and includes any unharvested production left in fields 
for economic reasons. Production of value is the total production less 
the quantity abandoned due to economic reasons'' (Florida Crop and Live
stock Reporting Service 1966: ii). 
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the same manner, either both increasing or both decreasing. Negative 

scores were given when changes differed between the two lists, one 

decreasing and the other increasing. The total of positive scores 

(twenty-five) where similar changes were experienced comprised sixty

nine percent of the changes, more than double the negative score. A 

comparison was also made with the total acreages of vegetables and 

melons and the covariance was 63 percent positive change, again showing 

the representative nature of the list of selected vegetables, in this 

case for the entire truck farming industry of the state. This compari

son and the overall similar degrees of fluctuation justified the parti

cular selection as a representative subset of more manageable proportions. 

Physical and Economic Loss 

Total vegetable acreages for the state have increased from 1938 

to 1974 but not at a consistent rate (Figure 1). Whereas an overall 

upward trend is apparent, the increase in production is understated 

because of increases in yield per acre. For example, from 1951 to 1971 

production of vegetables in Florida increased 300 percent (Florida 

Department of Agriculture and Consumer Services 1971: 16); whereas 

acreage actually decreased ten percent (Owens 1951 and Florida Agricul

tural Statistics 1971). Agricultural science has been able to increase 

production capabilities significantly despite a leveling off of acreage 

accessions for the industry. 

In order to explain the dynamics of Florida's vegetable acreage 

patterns, an examination of losses over the study period was made. If 

the proportion of losses decreased it may be concluded that the endeavor 

became more successful in overcoming problems. The ideal situation 
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would be when neither physical nor market losses were experienced. This 

would mean that conditions were such that all planted acreage reached 

maturity in good condition and was salable at a profit and; therefore, 

worth the harvesting expenditures. Losses examined have been divided 

into two categories: physical and market. Those misfortunes caused by 

weather, disease, and poor cultivation practices that prevent a crop 

from reaching maturity are here referred to as physical loss. Physical 

loss has been derived by subtracting acreage for harvest (that crop 

acreage reaching maturity) from all acreage that was planted in that 

crop. The difference is all crop acreage planted but which did not reach 

maturity. The situation which arises when mature crops are not picked 

due to low market prices is termed market loss. By subtracting the 

production of value (production that was sold) from total production, 

m3rket loss is determined. 

Each of the selected vegetables was examined over the 1937 through 

1974 period to see if increased control over losses was gained. Only 

data for the state as a whole were available. If county level data 

were available for this type of analysis it would be a most revealing 

and enlightening addition to this study. An attempt has been made to 

explain acreage increases and decreases but so little information exists 

(Brooke, Kelly, Showalter 1976), except in very aggregate terms, that 

determining definitive causes for the fluctuations in total acreages 

from one year to the next is not within the scope of this study. 

A basic assumption was adopted that if supply dropped, prices 

probably rose because of excess demand, and if supply increased, prices 

probably dropped because of excess supply. An increase (decrease) in 

physical loss, therefore, should signal a decrease (increase) in market 
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loss as price increases (decreases) make it more (less) profitable to 

harvest the total crop. 

The fresh market snap bean crop has generally shown a decline in 

acreage over the reported years (Figure 2). Much of this decrease has 

been attributed to changing consumer tastes from fresh to processed 

forms and to the decreasing harvest labor supply that has developed in 

the last ten years (Dare Report 1969: 25). Mechanical harvesters have 

helped alleviate the labor problem, but fresh bean consumption is still 

on the decline. In examining the percentage of physical and economic 

losses the trend has been toward a leveling off of losses. Both types 

of loss have been generally held below ten percent of the totals since 

the early 1960s (Figures 3 and 4). Controls over physical problems 

have apparently been improved as well as perception of market potential. 

Sixty-four percent of the years that could be compared showed opposite 

fluctuations in physical and market losses. This may be attributable 

to either increased supplies lowering market prices and therefore 

decreasing profitable harvesting of all mature crops or decreased 

supplies lowering marketing loss by increasing prices. 

Cabbage is characterized by a comparatively low but stable return 

on investment (Showalter 1976). This presumably accounts for its fairly 

regular crop acreage over the study period (Figure 2). Although in the 

forties and early fifties market losses went as high as thirty-six per

cent, by the late fifties losses were lowered to nearly ten percent or 

less (Figure 3). Physical losses have also decreased significantly since 

the late fifties. 

Celery has maintained a fairly steady acreage total over the 

entire study period (Figure 2). Low but relatively dependable prices 
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for celery may account for this stability (Kelly 1976). Market losses 

have risen above ten percent only three times and physical losses only 

twice over the study period (Figure 3). Ana lysis of the supply and 

demand relationship within the state's celery industry proved seventy

six percent negative (that is, where physical losses increased, market 

losses decreased or vice versa). 

Planted acreage in corn has generally increased since it was 

first initiated commercially in 1947 but a decrease has occurred since 
' . 

1970. Yields are up however, with a record breaking figure of 244 

crates per acre in the 1972-73 season (Florida Agricultural Statistics 

1974: 5). Frosts and unseasonably heavy rains have been key factors in 

the high percentage of physical loss experienced in the corn crop 

(Figure 3). The ratio between supply and demand within the state's corn 

industry showed that in fifty-five percent of the seasons examined there 

was an opposite reaction between physical and market losses. Except 

for two seasons, physical losses have stayed below twenty percent and 

generally close to ten percent. Market losses have remained below ten 

percent in all but the 1949-50 season. 

Cucumber acreage had been fairly steady (Figure 2). However, 

percentages of physical losses have been between ten and twenty percent 

through most of the study period (Figure 4). Market losses have gen

erally stayed below fifteen percent. Opposing fluctuations between 

physical and market losses found only forty-four percent affirmation. 

Demand appears to be supplied with little to no excess supply since the 

early 1960s (Figure 4). 

Green pepper acreage has remained fairly steady over the study 

period (Figure 2). Market losses have remained under ten percent for all 
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but one year (Figure 4). Physical losses have been erratic with high 

winds, heavy rains, and frosts causing most of the damage, although the 

mosaic virus was a significant problem in the 1969-70 season (Florida 

Agricultural Statistics 1970: 33). Fifty-six percent of the fluctuations 

between physical and market losses varied in opposition. 

Physical losses for tomatoes have generally decreased since the 

early forties (Figure 4). With the Vegetable Summary data available, 

market losses appear to be practically nil. After fresh market demands . . 
have been filled, most tomato growers sell their surplus to processors 

at a considerably lower price. Although this secondary market minimizes 

loss, it does not eliminate it. Unfortunately, using the formula out-

lined previously which followed definitions presented in the vegetable 

summaries, the degree of market loss was inaccessible. 

Relative Acreage Stability in the Florida 
Fresh Vegetable Industry 

The relative stability of the Florida acreage pattern was eval-

uated through correlation analysis of county crop acreages over time 

for the major winter vegetables produced in the state (Table 2). If 

all counties increased or decreased acreages proportionately the correla-

tion would be 1.0, a perfect positive relationship. The correlation 

coefficient (hereafter designated as r) can range from +1.0 to -1.0. 

Positive numbers show that similar patterns exist in the two data sets 

compared; the closer r is to a positive 1.0, the more similar the 

patterns. Negative numbers also indicate predictability but in a 

reverse sense, the closer the number is to negative 1.0, the more 

opposite are the two sets. Zero indicates no association between the 

data sets. 
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Table 2 

Correlation Coefficients 

1937-38 1944-45 1951-52 1958-59 1965-66 

BEANS 1937-38 1.00000 .95957 . 94972 . 90535 .90753 

1944-45 1.00000 .99744 .98062 .97325 

1951-52 1.00000 .99034 .98491 

1958-59 1.00000 .99510 

1965-66 1.00000 

CABBAGE 1937-38 1.00000 .93386 . 87114 . 89536 . 81770 

1944-45 1.00000 .95007 . 94302 .86996 

1951-52 1.00000 .97249 .93434 

1958-59 1.00000 .94767 

1965-66 1.00000 

TOMATOES 1937-38 1.00000 .86871 .76916 . 75477 .85136 

1944-45 1.00000 .89746 .87464 .86433 

1951-52 1.00000 .94136 .91716 

1958-59 1.00000 .93376 

1965-66 1.00000 

SWEET CORN 1937-38 

1944-45 

1951-52 1.00000 .99182 .99289 

1958-59 1.00000 .99834 

1965-66 1.00000 
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Table 2 (continued) 

1937-38 1944-45 1951-52 1958-59 1965-66 

CELERY 1937-38 1.00000 .65954 . 51165 .06646 -.00457 

1944-45 1.00000 .92098 .76583 . 72065 

1951-52 1.00000 .85435 .81728 

1958-59 1.00000 .99733 

1965-66 1.00000 

' 
GREEN 1937-38 1.00000 . 88279 .72011 .34210 .14302 
PEPPERS 

1944-45 1.00000 .92065 .60668 .34295 

1951-52 1.00000 .82168 .55048 

1958-59 1.00000 .86284 

1965-66 1.00000 

CUCUMBERS 1937-38 1.00000 .63686 .70364 .48657 .42984 

1944-45 1.00000 .64521 .39928 .27538 

1951-52 1.00000 .65360 .66427 

1958-59 1.00000 .78537 

1965-66 1.00000 

TOTAL 1937-38 1.00000 .98021 .96190 .91806 .90687 
VEGETABLES 

1944-45 1.00000 .97327 .95343 .93882 

1951-52 1.00000 .97582 .95507 

1958-59 1.00000 .98346 

1965-66 1.00000 
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In relation to Florida's acreage patterns, correlations were made 

of the acreage harvested data over five seasons eveniy spread in time: 

1937-38, 1944-45, 1951-52, 1958-59, and 1965-66. The overall pattern of 

total commercial vegetable crops showed high correlations over time and 

thus indicates a generally stable county acreage pattern for vegetable 

truck farming in Florida. By correlating the county acreages of each of 

the seven selected vegetables over the five seasons, two general categories 

were discernable: 1) those vegetables that were relatively stable in 

the counties over time and 2) those that were relatively unstable. 

Beans had the most stable county crop acreage pattern over the 

three decades. The cabbage acreage pattern was fairly stable (r's in 

the .80s and .90s) with only a slight drop in predictability when the 

1937-38 pattern was compared with the time periods from the 1951-52 

season on, and tomatoes were a close third. The Vegetable Summary 

reported corn as a significant crop only after 1949; therefore, only 

the 1951-52, 1958-59, and 1965-66 seasons were analyzed in this study. 

However, correlation was extremely high over these three time periods 

showing the firm market for corn that promoted the consistent acreage 

count (r's in the high .90s). County vegetable acreages of celery, 

green peppers, and cucumbers showed generally lower acreage stability 

patterns with a fe\~ highly consistent comparisons from one time period 

to another. Consistencies, however, were interspersed among fluctuating 

acreage totals. Celery acreage patterns for the 1937-38 season were 

least representative of the succeeding seasons. And of all the selected 

vegetables, cucumbers were least predictable on an individual county 

basis from one period to the next. 
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Cluster analysis of county acreage totals fer different vegetables 

and their changes over time \vas performed using Hierarchical Grouping 

Analysis from the Veldman Statistical Package (Veldman 1967: 308). The 

results showed no consistent geographical patterns or natural groupings. 

These erratic changes are apparently attributable to a combination of 

human and market factors not readily quantified from the county based 

data and not based on a consistent physi~a1 or climatic set of variables. 

Crop Ranking Order 

Acreages of the selected vegetables were compared to consider 

their relation to each other and to determine if their ranking in the 

1937-38 season were retained through the following three decades (Figure 

2). While cabbage, celery, cucumbers, and green peppers generally main

tained acreages less than twenty thousand acres each and often shifted 

position within the group; snap beans, sweet corn, and tomatoes dis

played dramatic fluctuations and rank changes. In the 1942-43 season, 

beans ranked as the major winter vegetable crop with 92,000 acres planted. 

Tomatoes were second most important at 26,200 acres. Sweet corn was not 

individually listed in the vegetable summaries from 1937 through 1947 

because of its insignificance as a commercial crop in the state. Beans 

rose to an all-time high in the 1946-47 season at 122,750 planted acres. 

After this peak the pattern generally showed an overall decline although 

some severe fluctuations are evident. The lowest acreage was reached 

in the 1952-53 season (21,000 acres), placing beans in the fourth ranking 

crop position in planted acreage. Tomatoes gradually reached a peak of 

sixty-six thousand acres in 1956-57, then dropped to below sixty thousand 

acres continuously through 1974. Tomatoes have f luctuated between fi~st, 
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second, and third position in planted acreage. Corn has generally 

increased its acreage since the 1947-48 winter season. Between 1970 and 

1973 corn acreage dropped a little more than eight thousand acres but 

production increases due primarily to good weather were evident never

theless. From the 1964-65 season through the 1973-74 season sweet corn 

ranked above all other individual vegetables in acres planted. 

By combining absolute acreage totals with the general correlation 

coefficient information Table 3 was developed. Low and high acreage 

categories for the seven vegetables were selected on a relative basis 

and were easily determined from visual inspection of Figure 2. The 

analysis showed that for high acreage crops there was little variation 

in the importance of the counties whereas for low acreage crops, county 

ordering differed considerably from year to year. High predictability 

was found for beans, cabbage, sweet corn, and tomatoes. From this it can 

be inferred that these crops are relatively stable in both economic and 

physical terms. Of these, only cabbage exhibits low acreage. This high 

correlation-low acreage anomaly is a reflection of the fact that cabbage 

is a low return but dependable investment. Snap beans, sweet corn, and 

tomato farming display considerable success in terms of high stability in 

county location and high acreage. Sweet corn's relatively recent intro

duction into the state's vegetable industry mo~t likely indicates a 

higher level of technology, planning, and infrastructure development. 

Celery, cucumbers, and green peppers are characterized by greater risks 

in production and significantly lower, sporadic demand than snap beans, 

sweet corn, and tomatoes. Also greater climatic growth tolerances permit 

more widespread cultivation and thus the low county correlations. There 

were no highly unstable-high acreage crops. 
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Table 3 

Comparison Between Acreage and Correlation Coefficient 

Relatively Low Correlation* Relatively High Correlation* 

Low Acreage celery cabbage 

cucumbers 

green peppers 

High Acreage snap beans 

sweet corn 

tomatoes 

*Low and high correlations were determined in relation to each other in 
the correlation matrices. All 11 r 1 S 11 above 0.75 were considered to be 
high. 

Florida 1 s Southern Regional Concentration 

Dominance of a winter market for Florida vegetables has promoted 

development of the industry in southern Florida. Historically, the 

concentration of fresh vegetable production in the southeast developed 

rapidly. The climatic advantages of the southern portion of the state 

were sought after early in the development of the industry. 

The 1899 U.S. Census of Agriculture designated southern Florida 

11 Unsettled 11 but by 1909 Dade County7 contributed twelve percent of 

Florida 1 s vegetable crop value in comparison to a drop from thirty-three 

7rn 1909 Dade County was a political unit that included what is 
today Broward County as well as Dade. 
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percent in the northern counties of Alachua and Marion for 1899 to a 

little more than fifteen percent by 1909 (Jumper 1965: 25). Even at 

this early date the southward shift was appa rent. 

At the turn of the century interstate vegetable commerce was 

insignificant (Jumper 1965: 25). Farms, almost totally in northern 

Florida, were located near towns and cities and most trade was done with 

local populations. Production for the winter season market, that only a 

few years later would be the dominant mar ~et season for Florida vegetable 

farming, was minimal because of the frost danger in the developed northern 

sector of the state. 

By 1909 the east and west coasts of southern Florida were having 

the first of their phenomenal land booms. The Tampa Bay region and the 

southeast were attracting farmers to the relatively frost-free area with 

the promise of high profits on their investments. The northern U.S. demand 

for winter vegetables was high and a source of supply was needed to fill 

that demand. South Florida was ideal except for the lack of adequate 

transportation from the Okeechobee muck lands to the railroad truck line 

on the east coast. 

The vegetable acreage trends evident in 1909 were not significantly 

altered through the next decade as the Tampa Bay region and southeastern 

Florida continued to grow as vegetable production regions, but county 

acreages throughout the state increased. The 1920s were disastrous for 

the infant vegetable industry in southern Florida, particularly around 

the southern edge of Lake Okeechobee. After a decade of either too much 

or too litt l e rainfall, periodic fires, and hurricanes, the final blow 

was the 1928 flood that killed hundreds of inhabitants around the Belle 

Glade area. Soon after this catastrophe, Federal aid helped build a 
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levee around the lake as well as water control canals. This enabled 

farmers once again to raise vegetables on the rich muck soils of the 

area. 

Improved transportation facilities as well as advancements in 

vegetable farming techniques made southern Florida an outstanding 

producer with forty-four percent of the Florida vegetable crop value in 

1939 (Sixteenth Census of the United Stat~s in Jumper 1965). Although 

St. Johns County lost relative importance jn the 1930s, Seminole County, 

the Tampa Bay region, and the southern region are still significant con

tributors to the state vegetable acreage pattern. Since 1950 the area 

around the southeastern shores of Lake Okeechobee (largely Palm Beach 

County) has seen the greatest development. Efficiency of large-scale 

farming in the Okeechobee region has contributed to this pattern as well 

as the push of farming interests away from the growing urban centers a1ong 

the southern Atlantic Coast and Tampa Bay regions of the peninsula. 

Absolute acreage across the state has climbed on into the 1970s and the 

relative importance of Palm Beach County has been growing. 

A regional vegetable acreage graph and map were prepared using 

seven geographical divisions (Figures 5 and 6). The ranking of the 

regions in total vegetable acreage remained stable over time with one 

exception, the southwestern region shifted from fifth position in the 

1937-38 season to third in the 1969-70 season. A general increase in 

acreage in all regions occurred from 1945 to 1959 foilowed by a subsequent 

drop in acreage, most severely in the northern region, between 1959 and 

1965. From 1965 to 1970 acreages leveled off, in most instances to 

within ten thousand acres of the 1937-38 season totals. Tr.e exceptions 

consisted of the southwestern region which began with nine thousand acres 
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in 1937 and was at twenty-seven thousand acres in 1970 and the southeast-

ern region which totalled 101,000 acres in 1937 and 140,000 acres in 1970. 

In order to compare each region's contribution to Florida's total 

acreage, regional figures of harvested acreage were converted into per-

centages of the state total for the 1937-38 season and the 1965-66 

season (Table 4). 

The highest acreage crops have maintained concentrations in the 

southern regions since the late 1930s. S~ap beans and sweet corn had 

strong concentrations in the 1965-66 season with over eighty percent of 

the harvested acreage in the Southeast region. The Southeast region 

produced about half of the harvested acreage in tomatoes during both 

seasons studied while the Southwest region increased production from 10.2 

percent to 26.3 percent over the two seasons. Celery, cucumbers, and 

green peppers increased harvested acreage in the southern regions. 

Celery's increase from one-twentieth of the harvested acreage in the 

1937-38 season to more than three-quarters in the 1965-66 season has 

been the most dramatic. Cabbage has shifted its regional concentrations 

the least of all of the selected vegetables. It has generally maintained 

its approximate regional percentages of the state totals. Although 

capable of growing well in the southern regions, cabbage provides a low 

investment return and so cannot compete with such high return crops as 

snap beans or sweet corn for the limited acreage available. The regional 

percentages of the tctal state acreages in all of the listed vegetables8 

8The listed vegetables are: lima beans, snap beans, cagbage, 
celery, sweet corn, cucumbers, eggplant, escarole, lettuce, green peppers, 
spinach, squash, tomatoes, other vegetables (Florida Crop and Livestock 
Reporting Service 1966: 3). 



Table 4 

Regional Percentages of Total State Acreages 

Snap Sweet Green T ota 1 Lis ted 
Region Years Beans Cabbage Celery Corn Cucumbers Peppers Tomatoes ~etables 

West I 37 . 7 .0 .0 .0 .0 .o .0 1.9 

1 65 1.2 .0 .0 .0 .2 .2 . 3 . 5 

North 1 37 5.4 38.8 2.6 8.3 18.6 4.1 4.0 20.6 

1 65 3. 4 42 . 4 2.1 .5 7.5 5.8 1.0 15.4 

North Central 1 37 2.7 19.7 67.6 14.6 21.4 13.2 5.7 9.7 v> 
0..0 

I 65 5.8 21.6 17.4 15.2 11.2 5.4 1.7 9. 2 

East Central 1 37 2.3 4.3 .0 . 6 4.3 1.7 .. 10.2 3.6 

1 65 1.0 .0 .0 .0 . 9 . 2 9.4 1.7 

West Centra 1 I 37 3.6 8.0 24.3 4.9 38.6 36.1 16.1 12.4 

I 65 .0 8.2 3.0 .4 16.7 5.4 12.3 5. 9 

Southwest I 37 1.6 4.5 .0 4.3 15.0 11.5 10.2 4. 5 

I 65 .0 .0 .0 .8 42.0 37.1 26.3 11.0 

Southeast 1 37 83 . 5 23.9 5.6 65.8 .0 32.4 53.9 46.9 

1 65 87.6 22.2 77.5 83.2 21.5 45.8 49.4 56.3 
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showed decreases in all areas but the Sou t hwest and So utheast regions , 

indicating the growing concentration of winter vegetable production in 

the southern portion of the state. 

Summary 

The overall advantageous shift of winter vegetable production to 

the climatically milder southern portion -of the state has been demon

strated. By decreasing potential frost ~amage, a considerable problem 

to winter cultivation, the farmer has tipped the physical odds more in 

his favor. The regional shift to the south may contribute to the general 

decrease in physical loss evident in the study. The correlation data 

reflected instability in such crops as cucumbers and celery as the south

ern shift in their locations took place. In analyzing the ranking order 

of the crops, those that have been grown mainly in the southern regions 

have maintained the highest acreage totals over the study period. The 

advantages for winter vegetable cultivation in southern Florida are con

siderable but only those crops which can economically compete for the 

limited land available are able to take advantage of the site. As long 

as returns are high enough and pressures from urban encroachment not so 

great as to force farm abandonment, the concentration in southern Florida 

should continue. 



CHAPTER III 

FLOWS OF FRESH VEGETABLES FROM FLORIDA 

The analysis of the flow of Florida fresh vegetables to United 

States markets is divided into three parts: 1) a brief history of the . . 
influence of forms of transportation on the fresh vegetable industry, 

2) the significance of the individual destination points to Florida's 

flow of vegetables for 1960 and 1970, and 3) the significance of Florida's 

vegetable production to the individual destination points again using 

1960 and 1970 data. 

The Influence of Forms of Transportation on the Industry 

Regionalization (sensu lata) of truck farming was promoted by the 

development of faster transportation through the nation. By the 1890s 

a year-round fresh vegetable supply was available to the U.S. population. 

Florida became the major source of winter vegetables for the East. As 

transportation facilities improved around the turn of the century other 

winter production regions were able to compete with Florida for this 

lucrative market. Although proximity to the high demand region has 

always been a key factor of Florida's dominance in the Northeast, south-

western suppliers have also been significant suppliers of vegetables 

to the northeastern market. California, Arizona, Texas, and Mexico con-

tribute to the winter supply despite the resistance of distance to 

41 
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flow from the Southwest. The capabilities of the nation's shipping 

network have made this possible. 

The means by which fresh vegetables have been transported from 

distant producing regions to the marketplace has shifted over the years. 

Florida's utilization of transportation facilities through time is a 

good example of the changes involved. Before steamship lines were 

sufficiently developed along the eastern United States coast only nearby 

vegetable farmers were able to deliver to the northern urban markets. 

As steamship service developed in the late decades of the nineteenth 

century, particularly the Mallory Line Steamers, vegetables from southern 

Florida began to reach northeastern markets. Inland markets did not have 

the access to the vegetable supplies available to more coastal markets. 

By 1880 produce was being shipped from various parts of South Florida 

with some eventually reaching the New York market in salable condition 

(Tebeau 1955: 42). Steamshipping from Florida eventually lost dominance 

to the railway network which was tied into the national system by 1896. 

Steamships continued hauling some produce north on a regular basis until 

World War II when coastal traffic was curtailed (Gehrke 1952: 91). In 

the first three decades of the twentieth century properly ventilated 

boxcars were developed with cold storage facilities available at terminal 

points to retard spoilage. Express train lines were also available for 

fast delivery to national markets. Although the efficiency of the rail

roads prolonged the marketable time of Florida's vegetables and gave 

access to all of the major urban markets, those same qualities were 

afforded to Florida's competitors. By the 1930s Mexico was a significant 

tomato competitor of Florida in the markets of the Northeast (Parsons 

1930: 3). In the late 1960s Mexico was supplying more than one-third 
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of the tomatoes for the U.S. markets during the cold weather months 

(Fliginger, et al., 1969: 3). Improved land transportation has helped 

make Mexico the important supplier of several vegetables to U.S. markets 

that it is today. 

Hauling of some vegetables by truck to demand centers became a 

significant alternative in the late 1920s. Although long distance 

movement was still dominated by railroad. transportation, motor trucks 

were able to charge less for shorter run$. The locations of railroad . 
unload stations often necessitated transferrance of the vegetables to 

trucks for movement to warehouses in other parts of the market cities. 

The handling involved often caused damage to the produce. Direct truck 

delivery from supply area to market warehouse helped to eliminate some 

loss due to spoilage promoted by rough handling. The percentage carried 

by trucks increased until World War II when railroads were able to 

maintain services while truck traffic was curtailed. After the war, 

trucks were again major haulers. During the 1949-50 season interstate 

traffic from Florida by truck accounted for 69 percent of the beans, 59 

percent of the tomatoes, 57 percent of the cabbage, and 25 percent of 

the celery (Gehrke 1952: 109). By 1969 two-thirds of all Florida fresh 

produce \-Jas marketed by truck (Jumper 1969a: 2). In the late sixties 

Jumper noted that the trend away from railroad_ shipments of vegetables 

had been slowed (1969a: 2). He proposed that it may be due to innovations 

such as the truck-train system whereby trailers are hauled by train over 

part of their route, and it may also be due in part to improved freight 

cars and loading facilities that have decreased damage losses. 

Fast, efficient movement of the vegetables at the lowest rates 

possible are requirements of the vegetable industry. Railroad service 
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has not always met these requirements. Compla i nts by vegetable brokers 

concerning bad rail service are numerous at t he state mar kets (Sandler 

1971 and Showalter 1976). The large percentage of fresh vegetables 

hauled by high cost truck service indicates the seriousness of the 

problems in the relatively lower cost rail system. 

The Significance of Individual Markets 
to the Florida Supply 

In order to investigate the significAnce of individual markets and 

market regionalization in general, the spatial patterns of total carlot 

unloads from Florida were examined (Figure 7). Carlots are a standardized 

railroad boxcar unit used by the fresh vegetable industry and the United 

States Department of Agriculture to report transported volume of vegeta

bles. Truck shipments were reported in equivalent carlots and could 

thus be accurately combined with rail shipments. Two years, 1959 and 

1969, were chosen as sample years of the modern flow pattern of fresh 

vegetables in the United States. Both years produced supplies well 

within the normal variation for Florida (Figure 2). The 37 United States 

cities used as destination points were those reported by the United 

States Department of Agriculture (USDA) in their fresh fruit and vege

table unload totals publications (1960 and 1970) (Table 5). Flow data 

on three of Florida•s major winter vegetables were available for the two 

time periods: cabbage, celery, and tomatoes. More than half of all 

Florida shipments of the three vegetables went to the 37 cities. 9 

9The comparison was made between the total shipped from Florida 
repm·ted by the Federal-State Market News Service (1970: 1) and the un
load totals from Florida to the 37 cities as reported by the USDA Con
sumer and Marketing Service (1970). 
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Table 5 

Carlot Unloads of Fresh Florida Vegetables by City: 
Total, Percent, and Comparative Education 

1\lbany, NY 
Atlanta, GA 
Baltimore, MD 
Birmingham, AL 
Boston, MA 
Buffalo, NY 
Chicago, IL 
Cincinnati, OH 
Cleveland, OH 
Columbia, SC 
Dallas, TX 
Denver, CO 
Detroit, MI 
Fort Worth, TX 
Houston, TX 
Indianapolis, IN 
Kansas City, MO 
Los Angeles, CA 
Louisville, KY 
Memphis, TN 
Miami, FL 
Milwaukee, WI 
Minneapolis, MN 
Nashville, TN 
New Orleans, LA 
New York City, NY 
Oklahoma City, OK 
Philadelphia, PA 
Pittsburgh, PA 
Portland, OR 
Providence, RI 
St. Louis, MO 
Salt Lake City, UT 
San Antonio, TX 
San Francisco, CA 
Seattle, WA 
Washington, D.C. 
TOTALS 

VEGT* 
from 

Florida 
132 

1487 
1256 
1063 
1632 
155 

1328 
517 
326 

1433 
211 

33 
828 

51 
208 
309 
129 

1 
331 
202 
352 

67 
56 

144 
313 

5366 
4 

2285 
696 

13 
112 
317 

6 
91 
36 
24 

722 
22,236 

1959 
% Fla. 
Unloads 
to City 

.6 
6. 7 
5.6 
4.8 
7.3 

• 7 
6.0 
2.3 
1.5 
6.4 

.9 

.1 
3.7 

.2 

.9 
1.4 

. 6 

.0 
1.5 

.9 
1.6 

. 3 

.3 

.6 
1.4 

24.1 
.0 

10.3 
3.1 

.1 

.5 
1.4 

.0 

.4 

.2 

.1 
3.2 

Rel. 
Educ.** 

1\ 
0 
B 
B 
A 

-B 
! B 
B 
0 
B 
A 
A 
0 
A 
A 
A 
A 
A 
B 
B 
A 
A 
A 
B 
B 
B 
A 
B 
B 
A 
B 
B 
A 
B 
A 
A 
A 

VEGT* 
from 

Florida 
223 

1463 
1020 

700 
1277 
286 

1115 
727 
760 

1319 
132 

36 
1458 

20 
179 
237 
200 
17 

428 
151 
609 
83 
80 

232 
310 

4997 
48 

2322 
1242 

4 
148 
330 

0 
32 
4 

45 
1136 

23,370 

1969 
% Fla. 
Unloads 
to City 

1.0 
6.3 
4.4 
3.0 
5.5 
1.2 
4.8 
3.1 
3.3 
5.6 

.6 

.2 
6.2 

.1 

.8 
1.0 

• 9 
.1 

1.8 
.6 

2.6. 
.4 
. 3 

1.0 
1.3 

21.4 
.2 

9.9 
5.3 

.0 

.6 
1.4 

.0 

.1 

.0 

.2 
4.9 

Rel. 
Educ. ** 

B 
0 
B 
B 
A 
B 
0 
B 
0 
B 
A 
A 
B 
0 
0 
A 
A 
A 
B 
B 
0 
0 
A 
B 
B 
0 
A 
B 
0 
A 
B 
B 
A 
B 
A 
A 
A 

*VEGT =Total vegetable carlot unloads. Combined cabbage, celery, and 
tomatoes for 1959 and cabbage, celery, tomatoes, beans, and cucumbers for 
1969. 
**Relative Education - A comparison is made to the U.S. median school years 
completed for 1960 and 1970. A=above U.S. median school years completed. 
B=below U.S. median school years completed. O=equal to U.S. median school 
years completed. 
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The daninance of the northeaster·n region is evident for both 

Nine cities10 in the northeast received more than half of the 

total cabbage, celery, and tomatoes sent from Florida in the two years. 

New York City alone received 24 percent of the total from Florida in 

1959 and 21 percent in 1969. Philadelphia was the second most impor-

tant individual market receiving approximately ten percent in both 

years. Volumes for the two years were generally comparable and supported 

the regional consistency of the flow of Flor.ida vegetables, primarily . 
to markets east of the Mississippi River and away from other winter 

vegetable producing regions. Only six percent of the flow of the three 

vegetables was delivered to markets west of the Mississippi River in 

both years. 

Market stability in relation to Florida•s supply tended to vary 

with the size of the market. A comparison of the percent change between 

the carlot unloads for the two years in each market and the unload 

figures (as a market size indicator) for 1959 shows that the larger 

markets tended to be more stable than the smaller markets (Figure 8). 

Large markets (here defined as receiving greater than 2,000 carlots) 

showed less than ten percent variation, moderately sized markets (receiv

ing more than 1,000 carlots) all varied under 50 percent, and small 

markets (receiving less than 1,000 carlots) ranged in variation from 

less than one percent to more than 1,000 percent. 11 

10The cities included in the northeast are Albany, Baltimore, 
Boston, Buffalo, New York City, Philadelphia, Pittsburgh, Providence, 
and Washington, D.C. 

11Large markets were New York City and Philadelphia, medium sized 
markets were Atlanta, Baltimore, Birmingham, Boston, Chicago, and Columbia. 
All others were considered to be small markets. 
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An analysis of why some markets demanded a larger share of 

Florida's cabbage, celery, and tomatces than others was made using the 

gravity model. This model is a tool used by social scientists to 

explain variation in spatial interaction (Abler, et al., 1971: 221; 

Olsson 1965: 43; Carrothers 1956: 94). The basic logic of the model 

is that flows between two points vary in direct proportion to the product 

of their masses and inversely with respect to the distance between the 

points. The algebraic expression of the model is as follows: 

where: 

I .. 
lJ 

f 
M. M. = 1 J 

d .. 
lJ 

I .. = the interactions between two points over an arbitrary 
lJ 

time period, 

d .. = the distance between points i and j, and 
lJ 

M. M. =the masses of the points i and j, respectively. 
1 J 

Step-wise multiple regression was performed on the data with all variables 

transformed to log equivalents (linearization of the model). Concep-

tually, as each independent variable was entered into the regression 

equation all other independent variables are held constant. This makes 

it possible to evaluate the independent significance of an individual 

explanatory variable having controlled for its interrelatedness with 

other explanators. 

Interaction is here defined as the number of carlot unloads 

reported at the destination points by the USDA (1959 and 1969). Dis-

tances were measured using mileage data from the Rand McNally Road Atlas 
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(1976: 2-3). 12 Pompano Beach was chosen as the point of origin for 

Florida winter vegetables because of its large farmer's market from 

which the majority of Florida's winter vegetables are sent. Distances 

were measured from this point. Mass was measured as the population of 

the destination markets and was modified by selected population character

istics of those markets. SMSA (Standard Metropolitan Statistical Area) 

data were used to represent the mass (or .market demand) because it was 

felt that it provided a more realistic re~resentation of the population 

likely to receive vegetables from the terminal locations than would 

the corporate city population. It was hypothesized that education, 

income, and employment status would significantly influence the volume 

of demand at individual destination points. Median school years completed 

for individuals over 25 years of age, 13 median income for all families 

and unrelated individuals, and male unemployment rates (fourteen years 

of age and older for 1959 and 16 years of age and older for 1969) 14 were 

used to characterize the individual destinations (Table 6). Because 

12The mileage figures are based upon ''the shortest most direct 
route usable by trucks and automobiles via National Interstate, U.S. or 
primary State Highways 11 (Rand McNally 1976: 2). Although direct line 
measurement produced a better statistical fit of the distance factor in 
the model it was felt that actual highway route distances were more 
realistic. This was further supported when consideration was made of 
the high proportion of Florida's winter vegetables that are sent by 
truck via highway routes. 

13In order to avoid the problem of multicollinearity in the 1959 
data when separate figures for median school years completed by males 
and females were reported only female statistics were utilized. Because 
more food purchasing is done by females and because more exposure to 
knowledge of proper nutritional practices are assumed for those that have 
had more education, the female education level was chosen over that of 
the male. 

14Since unemployment data were reported in male and female figures 
and in order to avoid the problem of multicollinearity in the model, only 
male unemployment figures were used. More males are in the labor force 
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of the availability of data, only cabbage, celery, and tomatoes were 

analyzed for 1959 but for 1969 two additional major Florida winter 

vegetables were also studied: beans and cucumbers. 

Tables 7-10 present the pertinent data derived from the regres

sions. Generally speaking, the gravity model reflects the fresh vege

table flow from Florida to a fair degree. Levels of explanation adjusted 

for the number of variables included in the equation ranged from 33 to 

56 percent in 1959 and from 41 to 64 perfent in 1969 when all variables 

were considered. When analysis was made at the equation step where only 

variables that significantly15 influenced the dependent variable were 

considered, the level of explanation was similar. The regression coef-

ficients (b) of the population variable were consistently positive and 

confirmed the model's logic that there is increased interaction as 

population increases. The population variable was also consistently 

significant. Distance entered with a negative sign in all cases and 

thus fit the gravity model formulation. It retained significance in all 

of the vegetable flows. 

The level of income within the SMSA was not a significant factor 

in explaining market patterns of the vegetables. In contrast, the level 

of education was a significant variable. However, the negative statistical 

relationship between market demand and education was unexpected. In 

order to explore the reason for the statistical relationship where 

and generally earn higher incomes than females. Therefore, they are 
here considered more significant in relation to buying power. 

15Significance was measured with "t" ratios (2.0 or more was 
considered acceptable) that expressed confidence levels of 95 percent 
or more. 
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Table 6 

List of Variables with Definitions 

- Total SMSA population, 1960 

- Total SMSA population, 1970 

- Median school years completed for females, 1960 

- Median school years completed for male and female, 1970 
' 

POP60 

POP70 

MDSCF 

MEDSC 

MD INC - Median income for all families and unrelated individuals 

UNEMM - Unemployment rate for males 

CABT - Total cabbage carlot unloads 

CELT - Total celery carlot unloads 

TOMT - Total tomato carlot unloads 

BEAT - Total bean carlot unloads 

CUCT - Total cucumber carlot unloads 

VEGT - Total vegetable carlot unloads. Combined cabbage, celery, and 

tomatoes for 1959; and cabbage, celery, tomatoes, beans, and 

cucumbers for 1969 

DISTF Distance in statute miles from Pompano Beach, Florida to SMSA 

DISTB Distance in statute miles from Blythe, California to SMSA 

DISTL Distance in statute miles from Laredo, Texas to SMSA 

L---- - Any variable prefixed with 11 L11 is in logged form 
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Table 7 

Summary Table of Step-Wise Multiple Regression Including 
all Considered Variables - 1959-60 

LCABT LCELT LTOMT LVEGT 

LPOP60 
b 1.01 1. 02 . 97 .88 

t 1.8 2.9 2.4 2.9 

t.R2 .10 .14 . 09 .11 

LDISTF 
b -1.37 -1.33 -.81 -1.01 

t 2.6 3.9 2.1 3.0 

t.R2 .10 .15 .11 .10 

LMDSCF 
b -13.83 -13.39 -9.20 -11.15 

t 2.7 4.0 2.5 3.4 

t.R2 .22 .25 .20 .24 

LMDINC 
b .84 1.08 -.76 

t . 2 .5 .3 

t.R2 .00 .00 .00 

LUNEMM 
b -1.17 -2.71 -1.07 -1.53 

t .8 2.7 1.0 1.4 

t.R2 .01 .09 .02 .03 

Total adj. R2 .34 .56 .33 .42 
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Table 8 

Summary Table of Step-Wise Multiple Regression Including 
Only Significant Variables 1959-60 

LCABT LCELT LTOMT LVEGT 

LPOP60 
b . 99 1.13 .80 . 75 

t 2.4 4.1 2.7 2.6 

R2 .10 .14 .09 .11 

LDISTF 
b -1.32 -1.26 -.85 -1.01 

t 2.8 4.1 2.4 2.9 

R2 .10 . 15 .11 .10 

LMDSCF 
b -12.16 -12.76 -8.47 -9.55 

t 2.8 4.2 2.6 3.0 

R2 .22 .25 .20 .24 

LMDINC 
b 

t 

R2 

LUNEMM 
b 

t 

R2 

Total adj. R2 .37 .57 .35 .40 
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Table 9 

Summary Table of Step-Wise Multiple Regression Including 
All Considered Variables 1969-70 

LCABT LCELT LTOMT LBEAT LCUCT LVEGT 

LPOP70 
b . 97 1.17 1.18 1. 06 1.34 1.22 

t 1.8 3.6 4.2 3.9 4.6 3.9 

6R2 .12 .26 .17 .19 . 38 .23 

LDISTF 
b -1.27 -.93 -.73 -.76 -.60 -.78 

t 2.4 2.9 2.2 2.8 2.1 2.5 

6R2 .19 .11 .20 .08 .14 .21 

LMEDSC 
b -32.07 -20.54 -18.54 -19.95 -10.93 -20.17 

t 2.5 2.7 2.4 3.1 1.6 2.7 

6R2 .08 .05 .08 .15 .03 .08 

LMDINC 
b 4.07 3.43 . 92 1. 25 1.15 

t 1.5 1..9 .6 . 7 . 6 

6R2 .04 . 03 . 00 . 01 .00 

LUNEMM 
b -2.44 -2.99 -2.07 -2.71 -.94 -2.28 

t 1.9 3.8 2.5 4.1 1.3 3.1 

t> R2 .07 .22 .09 .27 . 03 .11 

Total adj. R2 . 41 . 63 .48 .64 .52 .58 
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Table 10 

Summary Table of Step-Wise Multiple Regression Including 
Only Significant Variables 1969-70 

LCABT LCELT LTOMT LBEAT LCUCT LVEGT 

LPOP70 
b 1.30 1. 49 1.18 1.15 1. 34 1. 33 

t 2.8 5.4 4.2 5.2 5.7 5.3 

Ll R2 .12 .26 .17 .19 .38 .23 

LDISTF 
b -1.45 -.79 -.73 -.72 -.80 -.73 

t 2.9 2.5 2.2 2.8 3.2 2.5 

LlR2 .19 .11 .20 .08 .14 .21 

LMEDSC 
b -26.02 -16.57 -18.54 -18.89 -18.85 

t 2.0 2.2 2.4 3.1 2.7 

LlR2 .08 .05 .08 .15 .08 

LMDINC 
b 

t 

6R2 

LUNEMM 
b -3.09 -2.07 -2.73 -2.32 

t 3.8 2.5 4.2 3.1 

Ll R2 .22 .09 .27 .11 

Total adj. R2 . 33 .61 .48 .65 .50 .59 
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increased education predicted decreased consumption of fresh vegetables, 

a regional comparison of median school years completed for 1960 and 1970 

was made (Table 5). The pattern that was revealed helped to explain the 

negative statistical relationship. Market centers west of the Mississippi 

River were practically all above the mean of the median school years 

completed for both years. Northern market educational characteristics 

varied closely around the mean, considerably so in 1960. Because distance 

has been shown to be a significant factor in this statistical study and 

because of the proximity of many lower educational markets to Florida, 

the negative relationship between educational level and market demand 

may be a reflection of this correlation. Alternatively, the true relation

ship may be that lower education among females is indicative of a higher 

use of fresh vegetables in family meals. Perhaps the more educated 

females because of work or other commitments use more prepared foods 

including vegetables. Finally, unemployment rates were insignificant 

in the 1959-60 regression but significant in the 1969-70 estimation. 

Regression coefficients were consistently negative in accordance with 

the expected relationship that increases in unemployment rates would 

lower the buying capacity of the consumer population and probably there

fore reduce demand. 

In summary, the major markets are in the northeastern section of 

the U.S. and display a stability generally relative to their larger size. 

The gravity model fits the data satisfactorily with population and 

distance factors affecting the flow of fresh vegetables in the expected 

manner. Educational levels were negatively related to market demand. 

This statistical relationship may be a further reflection of the friction 

of distance. 
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Significance of the Florida Supply 
to United States Markets 

Florida is a major winter vegetable supplier to United States 

markets; however, competition from other sources affects the proportion 

of each market•s total consumption supplied by th€ state. Distances 

from other major production areas were considered in respect to their 

influence on the proportion of vegetables supplied to the markets. Dis

tances from Laredo, Texas (as representative of the southern Texas and 
' 

Mexican supply areas) and Blythe, California (representing southern 

California and Arizona supply areas) to the 37 cities in the study were 

measured in statute miles (Rand McNally 1976: 2-3). Florida vegetables 

received at a market were expressed as a proportion of all vegetables 

received at that market. 

The hypothesis was that increased proximity of a market to other 

supply areas would decrease the proportion of Florida vegetables consumed 

by that market. This may be represented as a test of a distance decay 

model of the following form: 

PF = a + b1 LDISTB + b2 LDISTL - b3 LDISTF 

where: PF = vegetables from Florida as a proportion of the total received 

at a market during 1959 or 1969 

and the distance variables are as given in Table 6. An alternative 

specification of the model was also tested. The independent variables 

were entered in their unlogged form. Tables 11 and 13 present the results 

of the step-wise mu1tiple regression where the independent variables are 

in logarithmic form, whereas Tables 12 and 14 give the unlogged estimation. 
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Table 11 

Summary Table of Step-Wise Multiple Regression Including 
Only Significant Logged Distance Variables 1959-60 

PFCAB PFCEL PFTOM PFVEG 

LDISTF 
b -.14 -.41 -.13 -.17 

t 2.4 5.2 2.1 3.2 

.6.R2 .06 .43 .07 .14 

LDISTB 
b .22 .33 .27 

t 2.4 3.6 3.4 

.6.R2 . 34 .40 .39 

LDISTL 
b .15 

t 2.1 

.6.R2 .07 

Total adj. R2 .42 .42 .44 .50 
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Table 12 

Summary Table of Step-Wise Multiple Regression Including 
Only Significant Unlogged Distance Variables 1959-60 

PFCAB PFCEL PFTOM PFVEG 

DISTF 
b -.00021 -. 00011 -.00016 

t 6.9 2.3 8.0 

t>. R2 .58 .07 .47 

DISTB 
b .00015 .00007 

t 5.7 3.4 

t>.R2 .48 .47 

DISTL 
b . 00011 

t 4.3 

t>.R2 .18 

Total adj. R2 
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Table 13 

Summary Table of Step-Wise Multiple Regression Including 
Only Significant Logged Distance Variables 1969-70 

PFCAB PFCEL PFTOM PFBEA PFCUC PFVEG 

LDISTF 
b -.19 -.29 -.20 -.22 -.30 -.24 

t 3.1 3.2 2.8 2.6 5.3 4.4 

D. R2 .09 .14 .10 .10 .17 .13 

LDISTB 
b . 38 .44 . 43 . 45 . 32 .37 

t 4.1 3.3 4.0 3.6 3.8 4.5 

D. R2 .52 .38 .45 .40 .50 .55 

LDISTL 
b .26 2.0 .14 

t 3.6 3.1 2.2 

D. R2 .08 .07 .04 

Total adj. R2 .66 .50 .53 .47 .72 .70 
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Table 14 

Summary Table of Step-Wise Multiple Regression Including 
Only Significant Unlogged Distance Variables 1969-70 

PFCAB PFCEL PFTOM PFBEA PFCUC PFVEG 

DISTF 
b -.00028 -.00010 -. 00021 -.00010 -.00009 

t 8.3 3.1 6.5 3.2 3.9 

6R2 .59 .10 .55 .10 .10 

DISTB 
b .00024 .00014 .00015 . 00015 

t 9.6 3.9 4.3 5.6 

L'l R2 .73 .54 .57 .66 

DISTL 
b .00012 

t 2.8 

LY R2 .07 

Total adj. R2 . 72 .65 .62 .53 . 65 .75 
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Regression coefficients on the Fl orida distance variable were 

expected to be negatively related to the importance of Florida vegetables 

to the cities. That is, the proportion of Florida vegetables to the 

total vegetables received in a city would decrease as distance from 

Florida increased. However, regress i on coefficients on the Blythe and 

Laredo distance variables were expected to be positively related to the 

importance of Florida vegetables to the cities. That is, as distance 

from these competing supply areas incre~sed, the proportion of vegetables 

supplied by Florida would increase. The outcome of the analysis was in 

accordance with the expected pattern. Distance from Florida consistently 

related negatively with the importance of Florida vegetables at markets 

whereas there were positive relationships between the importance of 

Florida vegetables and distance to the two competing source areas. The 

logged independent variables did not generally explain as much of the 

variance in the dependent variables as did their unlogged counterparts. 

However, because distance decay models in their commonmost specification 

use logged variables, the analysis emphasizes the logged form. Using 

the 1959-60 data the explained percentage ranged from 42 to 50 percent. 

Ten years later the explanation ranged from 47 to 72 percent. 

A map showing these relationships illustrates the concept (Fig

ure 9). For the sake of clarity only two independent variables (here 

Pompano Beach and Blythe are used as source areas) are represented. 

Although physical distance from Pompano Beach remains the same along the 

arc AB, a decreasing proportion of vegetables supplied by Pompano Beach 

occurs as one nears point B. In essence, distance from Pompano Beach 

i s being controlled for (held constant) while distance from California 

is allowed to vary. This modification of the friction of distance 
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concept with a competing supplier may be expanded to two or more additional 

suppliers, however, the visualization of the problem becomes complex. 

In summary, the distance decay model was a significant predictor 

of the relative importance of Florida vegetables to individual markets 

across the country even where major competitors also had access to these 

markets. We may conclude that Florida 1 s significance as a supplier 

appears to be strongly related to proximity of all production areas to 

the markets. 

Through time Florida has been able to extend its accessibility to 

national markets. As transportation facilities improved, including 

refrigeration technology for vegetables, the range that state producers 

were able to reach increased. Today all U.S. markets are potentially 

available to Florida suppliers; however, the demand is not homogeneous. 

Distance from Florida, size of the market, population characteristics, 

and the proximity of competing suppliers to the markets are among the 

factors that account for the variation in Florida 1
S fresh vegetable 

sales. 
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CHAPTER IV 

SUMMARY AND CONCLUSIONS 

This study has reviewed the history of U.S. truck farming in 

relation to the development of the Florida truck farming industry. 
' Within Florida the pattern of vegetable acreages has been examined over 

time to determine general stability. Trends within the state were 

analyzed through the use of statistical measures of market and physical 

losses, acreage regionalization over time, total production, and shifts 

of crop emphasis. Finally, the significance of markets to the Florida 

supply as well as the significance of the Florida supply to the markets 

were examined in gravity and distance decay model frameworks. 

Although profits in a good season are high, fresh vegetable 

farming is a high risk operation. Unseasonable weather conditions, 

disease and insect infestations, labor problems, decreasing land avail-

ability for farm sites, and short marketing periods reduce the ease with 

which profits are made. 

The year-round demand for fresh vegetables is met with shifting 

regional suppliers. Warm month supplies are generally from northern 

farmers. Proximity of the large demand areas gives these farmers a 

competitive edge by reducing transportation costs. Demand during the 

cool-season months is met by southern producers. Florida is the major 

cool-season producer for U.S. markets. Mexico and southern Texas, Arizona, 

and California are the state 1
S major competitors. 

66 
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With the Industrial Revolution came the concent~ation of people 

in urban areas. Time and space were limited and an increase in purchased 

goods, including foodstuffs developed. As the demand for a constant 

supply of fresh vegetables increased, production for the market also 

increased. Transportation facilities improved and with them the vegetable 

industry was able to produce farther from the large demand area and still 

be able to deliver to the markets. Milder winters to the south encouraged 

extension of the supply region eventual lY reaching Florida. By the early 

1880s Florida was sending winter vegetables to New York City via coastal 

clipper. Gradually the carriers shifted from ships to trains and then to 

trucks--the major transporter today. 

In order to examine the shifting locational pattern of vegetable 

farming in Florida, a representative group of vegetables was selected 

for analysis. It was found that total vegetable acreages increased from 

1937 to 1974. However, there was a much greater production increase for 

the same time period due to increased yields per acre. As a means of 

understanding the irregular acreage patterns encountered, an examination 

of physical and economic losses was made. Reductions in physical losses 

would mean success in overcoming growing difficulties and decreases in 

economic losses would mean that labor and marketing problems were over

come to some degree. Individual crops showed different loss patterns. 

Overall physical loss has decreased but not to the same extent as economic 

loss, which has been reduced to below ten percent in all cases studied. 

Generally, a greater control over adversities has led to increased 

stability. 

Correlations and crop rankings were utilized to study the relative 

stability in ·importance of Florida vegetable crops across counties. 
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Five seasons between 1937 and 1966 were analyzed and a generally stable 

pattern in total acres in winter vegetables was evident across the counties 

of the state. Beans had the greatest relative stability in county 

acreage patterns followed in decreasing order by cabbage, tomatoes, sweet 

corn, celery, green peppers, and, finally, cucumbers. In total crop 

acreage there was considerable rank stability among low state acreage 

crops while high state acreage crops varied considerably in rank order. 

By combining state acreage totals with ~he county acreage pattern infor

mation it is apparent that there was relative acreage stability across 

counties for the high state acreage crops whereas low state acreage crops 

were unstable. 

A consideration of the historical shift of Florida vegetable 

farming southward and a regional analysis of the percentage of each crop 

produced helped to shed light on why some crops displayed such stability 

in their county positions. The concentration of production in southern 

Florida, particularly around southeastern Lake Okeechobee, has made it 

the center of Florida winter vegetable production. The highest acreage 

crops have maintained concentrations in the southern regions since the 

late 1930s. 

Another aspect of the fresh vegetable industry of Florida is the 

pattern of the flow of vegetables from the state. Historically, the 

choice of destination of the vegetables has been strongly influenced 

by the availability of the necessary transportation facilities. The 

early coastal clippers would · only unload at locations along the East 

Coast, particularly in the New York City area. As rail lines were 

extended and refrigeration facilities improved, inland and more distant 

markets were more accessible. Trucks became important prior to World 
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War II and since the war have become the dominant competitor to railway 

shipment in delivering Florida fresh vegetables across the nation. 

With truck delivery the unload site can be anywhere that is accessible 

by road and thus reduces restrictions on unload sites even more. 

An analysis of the volume of Florida vegetables sent to national 

markets revealed large shipments of Florida vegetables going to the 

northeast in both study years (1959-60 and 1969-70). These larger 

markets also tended to be the most stable in terms of demand. 
' . 

As determinants of the market pattern of Florida vegetables, 

distance from Florida and the size of the market, modified by selected 

population characteristics, were significant. Both of these factors were 

incorporated into a gravity model and were tested through multiple 

regression analysis. The model was found to be a fair reflection of why 

Florida's vegetables went primarily to northeastern U.S. markets. Among 

the population characteristics that were included in the regression, 

median family income was an insignificant factor. However, unemployment 

rates tended to be negatively related to the flow of Florida vegetables. 

This was the expected relationship as less regional income should reduce 

fresh vegetable purchases. Educational level for females was also 

negatively related. Perhaps the more educated females, because of other 

commitments, use more prepared foods. 

Significance of the Florfda supply of fresh vegetables to the U.S. 

market was also examined. A modified distance decay model was utilized 

to see what effect distance from competitive supply regions had on the 

proportion of Florida vegetables demanded by an individual market. There 

was a negative relationship between the distance from Florida and the 

proportion of vegetables demanded by a market and at the same time a 



70 

positive relationship between distance from the competing supply areas 

and the proportion of vegetables from Florida at individual markets. 

Within Florida there are many facto rs that have been shown to 

be significant in determining the location of vegetable farms and in 

influencing the stability of the state pattern. From Florida the move

ment of vegetables to markets is related to an important degree to the 

size of the market, the distance from Florida, and also the distance 

from other source areas. 
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